Developmental competence and gene expression of immature oocytes following liquid helium vitrification in bovine.
The objective of this study was to develop an effective ultra-rapid vitrification method and evaluate its effect on maturation, developmental competence and development-related gene expression in bovine immature oocytes. Bovine cumulus oocyte complexes were randomly allocated into three groups: (1) controls, (2) liquid nitrogen vitrification, and (3) liquid helium vitrification. Oocytes were vitrified and then warmed, the percentage of morphologically normal oocytes in liquid helium group (89.0%) was significantly higher (P<0.05) than that of the liquid nitrogen group (81.1%). When the vitrified-thawed oocytes were matured in vitro for 24h, the maturation rate in liquid helium group (50.6%) was higher (P<0.05) than liquid nitrogen group (42.6%). Oocytes of liquid helium vitrification had higher cleavage and blastocyst rates (41.1% and 10.0%) than that of liquid nitrogen vitrification (33.0% and 4.5%; P<0.05) after in vitro fertilization. Moreover, the expression of GDF9 (growth/differentiation factor-9), BAX (apoptosis factor) and ZAR1 (zygote arrest 1) was analyzed by quantitative real-time polymerase chain reaction (qRT-PCR) when the vitrified-thawed oocytes were matured 24h. The expression of these genes was altered after vitrification. Expression of GDF9 and BAX in the liquid helium vitrification group was not significantly different from that of the control, however there were significant differences between the liquid nitrogen vitrification group and control. In conclusion, it was feasible to use liquid helium for vitrifying bovine immature oocytes. There existed an association between the compromised developmental competence and the altered expression levels of these genes for the vitrified oocytes.